Backgrounds/Aims: When surgeons face difficulties in dissecting the Calot triangle during cholecystectomy due to severe inflammation or fibrosis, the proximal portion of the gallbladder is left in place to avoid injury to the bile duct; this procedure is called partial cholecystectomy (PC), and it is associated with a much higher complication rate after the operation. Methods: We surveyed the clinical outcomes of 25 cases of PC by laparotomy during ten years from January 1998 to December 2007, for a total of 95 months of the mean follow-up period. Patients were separated in two groups for comparison: group I (n=15), in which cystic duct closure was tried from the intraluminal cystic ductal opening; and group II (n=10), in which cystic ductal circumferential ligation was possible. Results: Bile fistula occurred in 4 cases of group I, while no fistula occurred in group II. Postoperative peritonitis was observed in 4 cases from group I, with 3 of them caused by leakage of bile when the cystic duct could not be properly managed by stitches or staples. One of these peritonitis cases was fatal, but no case in group II showed peritonitis postoperatively. Wound infection, retained stone, and reoperations were also more frequent in group I, in 4, 2, and 5 cases. The mortality was 3 in group I and 1 in group II. Conclusions: When inevitable partial cholecystectomy is carried out, more attention should be focused on secure ligation of the cystic duct, with the expectation of an improved outcome of the operation on a large scale. Otherwise, patients should be clearly informed about the high risks of postoperative complications. 
INTRODUCTION
The literature on the details of cystic duct treatment is still lacking. We reviewed our cases of PC from the view of cystic duct handling, the methods that were used, especially in the cases in which ligation was not possible, and related these with the outcomes to ascertain their importance.
METHODS

Patient selection
We retrospectively surveyed the clinical records of the patients' profile and complications during the follow-up after the operation from January 1998 to December 2008, for 25 patients on whom PC was performed. Patient demographics are illustrated in Table 1 .
The patients were separated into two groups, I and II, for comparison of cystic ductal management in relation to whether the cystic duct was circumferentially dissected and ligated (group II) or not (group I), and the information was reviewed or gathered through various ways. were excluded from the study, and patients with sepsis secondary to the cholecystitis were also excluded, as they had different risk rates of complications (n=3).
Operative methods
In the gallbladder approach, entry was made through the right paramedian transrectal vertical incision in all 25 patients by one surgeon, and converted procedures during the laparoscopic cholecystectomy were included (n=7).
In group II patients (n=10), in whom cystic duct liga- Additional blunt stitches or plugging after ductal ligation or closure of the ductal opening by stitches or stapling were not counted in this study.
A suction drain (Jackson-Pratt drain) was routinely left inside, running from the gallbladder through to the Rt.
flank, and it was usually removed a week after the operation, depending on the drain's output.
Statistic analysis
Descriptive analysis was carried out in detail for the complications, and chi-square tests for comparisons between two variables were performed on outcomes for the complication, whose rates were high or for the clinical courses, assuming a normal distribution, with confidence intervals of 95%.
RESULTS
The patients' ages were from 54 to 83 years, and the distribution of age between the two groups of PC was similar. And the follow-up period was also similar be- Total morbidities were 15 cases in group I, and 4 cases in group II, showing a significant difference (p＜0.05).
When the cystic duct could not be ligated in group I, bile fistula (n=4), peritonitis (n=4), wound infection (n=4), and retained stones (n=2) were more prevalent postoperatively, leading to more reoperations (n=5), as described above, than in group II cases where cystic ductal ligation was accomplished. Only one case of peritonitis, and 2 cases of wound infection occurred in group II. These results are summarized in Table 1 and Table 2 .
Four cases of bile fistula in group I occurred after blunt closure of the cystic ductal opening (n=3), and after stapling of the cystic ductal opening (n=1).
Three of them had associated peritonitis, and one of them developed fatal sepsis. Bile fistula was managed by endoscopic stenting in 1 case, and supportive management in 2 cases, and one of the patients in the latter group succumbed to fatal sepsis.
Considering the detailed conditions of the cystic duct where cystic duct ligation was not possible in group I, as shown in Table 2 
DISCUSSION
PC itself generally imposes increased complications after an operation; the incidence is well over 10%, as was proven in many publications, 1-3 but reports separating PC cases according to whether the cystic duct was ligated or not, and according to the method of cystic ductal closure, are seldom seen.
Unsecure cystic duct closure (group I) was related to longer hospital stay, more frequent examinations afterwards the operation, and a higher reoperation rate, all of which were statistically meaningful, leading patients to experience prolonged discomfort from symptoms or complications, and higher financial expenditure.
When the cystic duct was closed after the patient complained of pain, taking cautions during the dissection of it and using a guiding probe through the cystic ductal opening in group II, the complications decreased, as we would expect. No bile fistula, no retained stone, and no CBD injury were observed, except for the conventional complications of peritonitis (n=1), wound infection (n=2), and bowel adhesion related obstruction (n=1). Cystic ductal dissection was able to be performed more frequently when chronic pathology prevailed around gallbladder than in cases where the acute inflammatory process surrounded the gallbladder, as shown in Table 2 .
It seemed that a friable edematous gallbladder and cystic duct imposed more difficulty in dissection because of the higher incidence of troublesome bleeding and tearing or perforation during the process than cases of a fibrous planeless stiff structure in chronic cholecystitis. Through massive cauterization of the cystic ductal opening from Hartmann's pouch, big bite blunt stitches including plugged collagen fiber materials were inevitable in 5 cases. Even cauterization around the cystic ductal opening was not easy due to the poor operative field caused by oozing and distortion of tissues secondary to inflammation. Four of these cases were acute or combined cholecystitis, and one case was chronic cholecystitis. In these patients, major morbidities and mortalities were seen such as bile leakage (n=3), wound infection (n=3), peri-tonitis (n=3), retained stone (n=2), and need for a reoperation (n=3).
During the PC, gallbladder management was more challenging in circumferential cystic duct dissection, and in performing stitching or stapling from Hartmann's pouch, and in every other way, when acute inflammation was present than when there was chronic cholecystitis.
More advanced methods of secure closure of the cystic ductal opening from Hartmann's pouch during PC should be sought rather than using temporary probing or stapling, as was shown in the review in this study. The timing of cholecystectomy might influence the success rate of closure of the cystic ductal opening in the sense that when acute pathology is proceeding in the gallbladder, its management is more difficult, so partial subsidence of the inflammation should be attempted by delaying the operation while giving antibiotic coverage, as was recommended in some publications. 4, 5 Cystic ductal closure from the common bile duct by choledochotomy and primary closure of the common bile duct without a T-tube as was recently proposed is another possible treatment. [6] [7] [8] 
